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Four second-grade boys, 2 rated by their classroom teacher as below average and 2 as above average
in basic language skills, participated in a 16-week spelling investigation. The participants alternately
received, in counterbalanced order, 5 weeks of an invented spelling approach that incorporated 15-
min creative writing periods and 5 weeks of direct instruction that involved 15-min periods of
guided practice on spelling word lists. At the end of 10 weeks, each condition was replicated for
3 additional weeks. Although direct instruction resulted in more targeted words spelled correctly,
invented spelling resulted in more nontargeted words spelled correctly, higher preference ratings by
children, and higher teacher ratings of the quality of 3 of the children's writing samples.
DESCRIPTORS: invented spelling, direct instruction, spelling performance

Various instructional procedures for and theo-
retical accounts of the acquisition of spelling skills
have appeared in the literature during the last de-
cade (see Brown, 1990, for a review of research on
spelling). Many research-based principles of effec-
tive spelling instruction have emerged from one of
two contrasting models for the development of
spelling competence (Brown, 1990). The first is a
two-stage model, which posits that children prog-
ress from a stage of being unable to spell to being
able to spell correctly. The act of spelling is con-
ceptualized as a procedural task in which students
are required to focus on, discriminate, and consis-
tently reproduce letters of words in proper order
(Doyle, 1983). From a behavior-analytic perspec-
tive, spelling success is attributed primarily to the
use of highly structured, teacher-controlled envi-
ronmental contingencies designed to strengthen the
accurate production of written words. Teaching
methods known collectively as direct instruction
derive from this model of academic competence
and have been used successfully to enhance chil-
dren's performance in several academic skill areas,
induding spelling (Good, 1983; Jenson, Sloane, &
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Young, 1988; Rosenshine, 1983; Sulzer-Azaroff
& Mayer, 1986).

Direct instruction involves systematic presenta-
tion of instructional materials and differential re-
sponses to students' academic performance. For
spelling instruction, features of direct instruction
indude (a) a test-study-test format that incorpo-
rates immediate corrective feedback, (b) error-cor-
rection procedures, (c) positive reinforcement for
correct spelling, (d) modeling and imitation of cor-
rect spelling, and (d) systematic repeated practice
to learn a set of words (Fitzsimmons & Loomer,
1980; Gettinger, 1984; Vallecorsa, Zigmond, &
Henderson, 1985). Among the direct instruction
components studied, the use oferror-correction pro-
cedures has received consistent support in the lit-
erature of applied behavior analysis for enhancing
spelling accuracy (Foxx & Jones, 1978; Gettinger,
1985; Matson, Esveldt-Dawson, & Kazdin, 1982;
Ollendick, Matson, Esveldt-Dawson, & Shapiro,
1980).
A second and alternative view is that spelling

competence progresses through multiple develop-
mental stages. Based primarily on observations of
children's spelling, researchers have identified five
stages of spelling competence through which chil-
dren progress in an orderly fashion (Gentry, 1982;
Henderson & Templeton, 1986). In this model,
spelling errors do not indicate lack of spelling com-
petence, as with the two-stage model; rather, errors
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reflect the level of a child's emerging or developing
spelling ability. According to this view, the act of
spelling is conceptualized as a strategic task rather
than a strictly procedural one (Doyle, 1983). Re-
search shows that error making tends to be system-
atic, representing incomplete knowledge or ineffi-
cient algorithms rather than absence of spelling
mastery (Gerber, 1984, 1988; Henderson & Beers,
1980). From a behavior-analytic perspective, spell-
ing success is attributed to frequent exposure to
language stimuli such as engagement in repeated
reading and writing activities that are developmen-
tally appropriate. Exposure to correctly spelled words
may occasion a child's correct spelling of the words
in his or her spontaneous writing. Through differ-
ential reinforcement of only correct spelling, inac-
curate spellings eventually are replaced with ac-
curate ones.

Proponents of the developmental model theorize
that improvement in spelling over time occurs be-
cause students adopt more accurate response-gen-
eration strategies (Gentry, 1982). This explanation
is based on observed improvement in children's
spelling that occurs even without direct instruction.
For example, a child may spell the word from as
"frum." This error reflects the use of a phonetic
strategy. The transition to spelling from correctly
reflects the child's use of a more sophisticated com-
bined phonetic and visual-matching strategy. The
latter strategy is reinforced when the child is ex-
posed to the word from in reading and writing
activities. Interestingly, Nulman and Gerber (1984)
observed similar improvement over time in the
developmental stage or quality ofchildren's spelling
when they received systematic instruction and error
correction. Thus, there is some evidence that stu-
dents taught with direct instruction also develop
accurate strategies, suggesting that external contin-
gencies for spelling achievement may contribute to
the progressive development of spelling strategies.
Methods known as invented spelling originated
from the developmental view. To date, the number
of investigations documenting the effectiveness of
invented spelling are limited; nonetheless, this ap-
proach is gaining popularity in many schools
(Downing, Coughlin, & Rich, 1986).

Although invented spelling shares many effective
teaching procedures with direct instruction (e.g.,
contingent positive reinforcement of correct spell-
ing), there are both theoretical and procedural dif-
ferences between the two approaches that can be
described in behavior-analytic terms. One salient
difference is the nature of the targeted response.
Rather than provide direct exposure to and repeated
practice with isolated words in lists, teachers using
invented spelling methods arrange repeated op-
portunities for students to generate their own rep-
resentations of words, correct or incorrect, in the
context of a writing passage. Whereas direct in-
struction targets and reinforces accurate reproduc-
tion of letter sequences, invented spelling targets
use of effective spelling strategies and generation of
written content. For example, with invented spell-
ing, children are instructed to think about the sounds
in unknown words and invent a way to spell each.
One strategy for inventing spellings is for children
to match their invented letter representations of
sounds to the way that similar sounds are spelled
in known words or in words that appear in reading
material. Invented spelling relies heavily on chil-
dren's own discriminations between accurate and
inaccurate spelling. Direct instruction, however, re-
lies on accurate production of letter sequences and,
when necessary, teacher-guided discrimination be-
tween errors and correct spelling.

Another difference relates to the nature of the
discriminative stimuli for spelling. In direct instruc-
tion, students attempt to spell words in response
to teacher-provided overt visual and/or verbal
stimuli (i.e., written or spoken word cues). Words
are typically presented in lists, independent of con-
text. In contrast, the stimuli in invented spelling
are contextual and more covert. They represent an
amalgamation of the learner's language experience
and natural exposure to words and orthographic
rules. Targeted words are embedded in contexts
(e.g., stories, personal experiences) that typically
include many words children already know how to
spell. The discriminative stimuli, in effect, inter-
sperse unknown words with known words, a strat-
egy that has been shown to have beneficial effects
on the spelling of unknown words (Brown, 1990;
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Neef, Iwata, & Page, 1977). In sum, the discrim-
inative stimuli in direct instruction are isolated words
presented orally and/or visually by the teacher; in
invented spelling, the discriminative stimuli are
words, both known and unknown, in a context that
the child generates on the basis ofpersonal language
experience.
A final difference is the consequences provided

for spelling errors. In direct instruction, errors result
in explicit corrective feedback to focus the student's
attention to the stimulus word and to facilitate
discrimination between errors and correct spellings.
Feedback is followed by students' correction of
errors and repeated practice in producing the correct
spelling. In invented spelling, however, feedback
(exposure to correct spellings of words that occur
in language activities, or the provision of a correct
model) is provided to increase the students' ability
to apply orthographic knowledge to their written
work. Although there is neither explicit correction
of errors nor repeated practice of correct spellings,
invented spelling promotes dicrimination between
correct and incorrect spellings as well as reinforce-
ment of accurate spelling. Within a behavior-an-
alytic framework, therefore, the nature of the dis-
criminative stimuli, the target response, and the
type of feedback all differ significantly between
direct instruction and invented spelling.
Few studies have systematically evaluated the

effectiveness of invented spelling relative to direct
instruction. Most of the literature supporting in-
vented spelling includes anecdotal reports of suc-
cessful applications (Forester, 1980; Lancaster,
Nelson, & Morris, 1982; Lehr, 1986). However,
as Groff (1986) noted, research has yet not con-
firmed that invented spelling improves spelling
ability when compared with more structured, teach-
er-directed word-study approaches. The purpose of
the present study was to compare the effects of
these two instructional approaches on the spelling
and writing performance of 4 second-grade boys.
Based on the procedural differences between the
two approaches and the nature oftargeted responses
that are reinforced in each, it was predicted that
invented spelling would result in better overall writ-
ing (higher quality of writing and stronger pref-

erence for writing activities), whereas direct instruc-
tion would yield higher spelling accuracy on targeted
words. Furthermore, it was predicted that these
effects would occur for both above-average and
below-average spellers.

The literature of applied behavior analysis often
lacks the systematic investigation of experimental
procedures that are implemented and evaluated in
the context of ongoing classroom instruction and
routines (Fuqua & Schwade, 1986). According to
Vallecorsa et al. (1985), dassroom teachers often
fail to incorporate empirically valid techniques for
teaching spelling, even when they are familiar with
effective research-based principles and techniques.
One reason for this is that many experimental pro-
cedures are often conducted in a restricted format
and rely on one-to-one methods that may be dif-
ficult to implement in an actual dassroom setting.
Furthermore, data on children's performance dur-
ing their regular spelling or writing assignments are
seldom available. In light of this apparent discrep-
ancy between classroom practices and research-based
procedures, the present study also sought to increase
the social validity of the experimental treatments
by implementing them in the context of ongoing
classroom instruction.

METHOD

Participants
Four 7-year-old boys in one second-grade dass-

room participated in this study. Two boys were
identified by their classroom teacher as having be-
low-average basic language skills; 2 were identified
as having average to above-average basic language
skills. No formal test data were available, but a
spelling and word-reading pretest of the 96 words
targeted for instruction was administered by the
experimenter to all participants 1 week prior to the
initiation ofthe study. The pretest showed a marked
difference in the spelling and word-reading accuracy
between the below-average and above-average stu-
dents. Spelling accuracy scores (number correct)
were 1 and 5 for the below-average students (Gary
and William, respectively) and 10 and 9 for the
above-average students (David and Todd, respec-
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tively); word-reading accuracy scores were 3 and 6
for Gary and William, respectively, and were 23
and 19 for David and Todd, respectively.

Setting and Materials
The study was conducted in the children's dass-

room over a 16-week period. The curriculum in
the participating school incorporated an integrated
language approach to reading and writing. Because
words are typically encountered in sentence and
story contexts, this approach assumes that increas-
ing students' experience with prose material, through
reading and writing activities, will simultaneously
improve their spelling and pronunciation of indi-
vidual words (Quandt, 1983). As part of the in-
tegrated language approach, dassroom activities
(e.g., reading, writing, special art projects) are cen-
tered around a common weekly theme (e.g., birds,
planets). For each theme, the dassroom teacher
developed a set of six targeted words to which
children were exposed during reading activities and
that children were instructed to use during their
journal-writing assignments. Each six-word set con-
tained five thematic words (e.g.,farm, cow, chick-
en) and one high-utility word (e.g., and). Thus, a
total of 96 words (six words for each of 16 weeks)
were targeted for instruction and assessment.

The dassroom in which the study was conducted
had four different learning centers to which children
circulated during a 90-min independent work pe-
riod in the morning, three times each week. One
learning center was a writing center; the other three
centers focused on math problem solving, oral read-
ing, and a cooperative project (e.g., making a map).
Four to 5 children participated at each learning
center at one time. Learning center periods were
scheduled such that only 1 study participant was
at the writing center at a given time.

Experimental Design
and Conditions
A crossover design was used to compare the

effectiveness of invented spelling and direct instruc-
tion (Kazdin, 1980). One below-average and 1
above-average participant were assigned at random

to either the invented spelling condition or the direct
instruction condition for 5 consecutive weeks. At
the end of 5 weeks, the conditions were reversed
for another 5 consecutive weeks. At the end of the
second 5 weeks, each spelling condition was rep-
licated for each pair of children for an additional
3 consecutive weeks.

Invented spelling. Invented spelling was im-
plemented during 1 5-min periods of creative writ-
ing about weekly theme-related topics. At the writ-
ing center, children were instructed to write in their
notebooks using the six targeted words that were
posted on a bulletin board. The integrated language
approach provided exposure to targeted words dur-
ing a variety of dassroom activities each week,
induding art, music, math, and reading. Thus,
children were given the directive to generate a writ-
ing sample ("Write whatever you want to")
prompted by a dassroom activity or their own ex-
periences and ideas. Examples of the content of
children's writing induded math story problems for
their peers to solve, descriptions of art projects, or
summaries of stories. Children also received prompts
from the experimenter to spell inventively (e.g.,
"Try to write letters for every sound in the word")
and were praised for their invented spellings irre-
spective of accuracy. After each individualized writ-
ing activity, the experimenter immediately rewrote
what the child had written directly on the child's
paper, providing correct models for all misspelled
words. Aside from providing a correct model, the
experimenter gave no direct instruction in spelling.
Children did not practice writing words in isolation,
and spelling errors did not result in additional dis-
crimination training or writing practice. In sum,
the role of the experimenter was (a) to provide the
stimulus cues for writing (e.g., highlight dassroom
activities about which to write), (b) to reinforce
(praise) the content or ideas expressed in children's
writing as well as their invented spellings oftargeted
words, and (c) to ensure exposure to accurate spell-
ing by providing correct models in context.

Direct instruction. Direct instruction occurred
during 15-min periods of teacher-directed instruc-
tion and practice in spelling the week's targeted
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words. At the writing center, children were guided
through a look-cover-write-check study routine
(Horn, 1947) until they had written each word
correctly two consecutive times. The experimenter
showed the correct spelling of each word separately
on an index card, pronounced the word, and spelled
it orally. Subsequently, the word was covered and
children were instructed to write it from memory.
After each attempt, children were shown the correct
spelling. When an error occurred, the experimenter
cirded the error part of the word in the child's
version, rewrote the word correctly, and specifically
pointed out the similarity and difference to the
correct model. Following this error-correction pro-
cedure, children rewrote the word, copying the ex-
perimenter's model. Occasionally, the above-av-
erage participants reached mastery on targeted words
before the end of the 15-min period. As time per-
mitted, students were instructed to write sentences
using the targeted words; however, spontaneous
writing was not specifically reinforced. In sum, the
role of the experimenter was (a) to provide the
visual and verbal stimulus word cues, (b) to re-
inforce (praise) correct spelling of targeted words,
(c) to focus the child's attention on misspelled words,
and (d) to ensure repeated practice in producing
the accurate spelling of each word from memory
at least two consecutive times.

Measurement
Accuracy oftargeted words. On Friday of each

week, children were given a dictated-word test of
the six weekly targeted words by their regular dass-
room teacher. In addition, children were allowed
10 min to produce a writing sample that incor-
porated the six words. The dassroom teacher pro-
nounced the words once before the children were
directed to generate their writing samples. If a child
failed to use a targeted word in his spontaneous
writing, it was scored as incorrect. If less than 50%
of multiple uses of a targeted word were correct
spellings, the word was also scored as incorrect. For
example, if a targeted word was used three times,
and two instances were incorrect, the word was
scored as an error. Each child received two weekly

accuracy scores, each ranging from 0 to 6, that
reflected the number of targeted words spelled cor-
rectly in a dictated-word format and in spontaneous
writing.

Overall spelling accuracy. Spelling accuracy was
determined on the basis of the percentage of total
nontargeted words (i.e., all words exduding tar-
geted words) spelled correctly in the spontaneous
writing samples. The difficulty and number ofwords
generated in spontaneous writing varied across chil-
dren but remained relatively constant over time for
each child, thus allowing within-child comparisons.
If less than 50% of multiple uses of a word were
spelled correctly in the spontaneous writing sample,
the word was scored as incorrect. Each child received
a weekly spelling accuracy score on nontargeted
words produced in spontaneous writing (ranging
from 0% to 100%).

Accuracy on weekly targeted words reflected stu-
dents' mastery of words that were taught, but ac-
curacy on nontargeted words may indicate the de-
gree to which spelling skills generalized to other
words that were part of their writing vocabulary.
The first score can be viewed as measuring treat-
ment effectiveness and the second as measuring
generalization of treatment effects. All spelling tests
and writing samples were scored independently by
two raters (graduate students in educational psy-
chology) for spelling accuracy. There was 100%
agreement between raters.

Overall quality of writing. A 5-point rating
scale (excellent = 5; above average = 4; average
= 3; below average = 2; poor = 1) was used by
an independent rater to evaluate the overall quality
of content and ideas expressed in children's weekly
writing samples relative to other second-grade chil-
dren. The rater was another second-grade teacher
in the same school who did not know the partic-
ipants and was naive to the experimental condition.
Children's writing samples were typed and distrib-
uted to the rater in random order every week. At
the end of the 16-week intervention, a second rater
evaluated 16 writing samples (four per participant)
selected at random. The second rater was also a
second-grade teacher in the same school. The two
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Table 1

Spelling Accuracy, Writing Quality, and Preference Ratings Across Experimental Phases

Experimental phase

Invented Invented Direct Direct
Spelling 1 Spelling 2 Instruction 1 Instruction 2
(5 weeks) (3 weeks) (5 weeks) (3 weeks)

Participants M Range M Range M Range M Range

Spelling accuracy on

targeted words
(lists)

David
Gary
Todd
William

Spelling accuracy on

targeted words
(writing samples)

David
Gary
Todd
William

Spelling accuracy on

nontargeted wordsb
David
Gary
Todd
William

Quality ratings (1-5)
David
Gary
Todd
William

3.4 3-4 4.3 3-5
1.4 1-2 2.3 2-3
3.6 3-5 4.0 3-5
1.2 0-2 1.3 1-2

3.2 3-4 4.0 3-5
1.2 0-2 2.0 1-3
3.4 3-4 3.7 3-4
1.4 1-2 1.7 1-2

62 52-71
30 18-37
60 53-61
26 22-31

4.0 4-4

2.0 2-2
4.3 3-5
1.8 1-2

70 67-72
40 35-41
70 68-73
37 32-41

6.0 6-6 5.7 5-6
3.4 3-4 3.7 3-4
5.4 4-6 5.0 4-6
3.4 3-4 3.7 3-4

6.0 6-6
3.2 2-4
5.2 4-6
3.2 2-4

47 41-55
23 17-32
44 36-52
19 15-22

4.7 4-5 3.2 3-5
3.0 3-3 1.2 1-2
4.3 4-5 3.6 3-5
2.3 1-3 1.9 1-3

5.3 5-6
3.3 3-4
5.0 4-6
3.3 3-4

60 58-63
35 30-39
53 50-63
24 21-31

3.7 3-5
1.7 1-3
3.3 3-4
1.7 1-3

Preference ratings (1-4)
David 3.6 3-4 4.0 4-4 1.2 1-2 1.7 1-2
Gary 1.2 1-2 2.3 1-3 1.0 1-1 1.0 1-1
Todd 3.2 3-4 3.7 3-4 1.6 1-2 1.7 1-2
William 1.9 1-3 2.0 2-2 1.2 1-2 1.3 1-2
a David and Todd, above average; Gary and William, below average.
bPercentage of nontargeted words spelled correctly in weekly writing samples, averaged across weeks.

teachers had the same quality ratings (100% agree-
ment) for 14 samples (87.5% of the samples) and
differed by only 1 rating point for the remaining
two writing samples (12.5%). Thus, each child
received a weekly writing score, ranging from 1 to

5, that reflected the quality of content, irrespective
of spelling accuracy, relative to other second-grade
children's writing.

Preference for writing. Following the dictated-
word test and writing activity on Friday, children
were asked to rate their overall enjoyment of the

15-min writing center periods for the week from
1 (not at all) to 4 (very much). Each child received
a weekly preference score, ranging from 1 to 4,
reflecting his overall preference for the writing cen-

ter activities.

RESULTS

Table 1 presents the weekly accuracy scores, av-

eraged within phases, for targeted words on dic-
tated-word tests and in writing samples (possible
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range, 0 to 6). For all participants, there was no
difference between the dictated-word and sponta-
neous writing formats in the number of targeted
words spelled correctly. Figure 1 shows the number
of targeted words spelled correctly each week for
participants over 16 weeks. Because there was no
difference in accuracy between dictated-word tests
and writing samples, each data point in Figure 1
represents the average of the two weekly accuracy
scores on targeted words. As predicted, children
spelled more of the six words correctly when they
received direct instruction and practice on words in
isolation than during the invented spelling condi-
non.

Table 1 presents the accuracy scores, averaged
within phases, on nontargeted words that children
produced in their end-of-week writing samples
(possible range, 0% to 100%). Because the writing
samples focused on a common theme, there was
some overlap (approximately 30%) in the nontar-
geted words generated in children's writings. None-
theless, none of the students produced exactly the
same words in their writing samples. The results,
therefore, must be interpreted cautiously because
the percentages reflect spelling for words of varying
length and difficulty. Despite these measurement
limitations, the data in Table 1 show slightly higher
overall accuracy scores for children who engaged in
frequent writing in the invented spelling condition.
The effect was observed for both below- and above-
average students.

Table 1 also presents the quality-of-writing rat-
ings and preference-for-writing ratings averaged
within phases for each participant. Although there
was some variability across weeks within a single
phase, on the average the writing samples produced
by 3 of 4 participants (David, Gary, and Todd)
during the invented spelling condition were rated
more highly by teachers (range, 2.0 to 4.7) than
were the samples produced during the direct in-
struction condition (range, 1.2 to 3.7). It should
be noted that for 2 children (David and Gary),
quality ratings increased from the first 5 weeks of
each phase to the second 3 weeks (which occurred
5 weeks later), reflecting some improvement in
writing over time for these participants. Interest-

ingly, quality ratings during direct instruction
showed a dedine over time for Todd and William.

Finally, as shown in Table 1, children also rated
their preference for the writing center activities more
highly during invented spelling (range, 1.2 to 4.0)
than during direct instruction (range, 1.0 to 1.7).
This effect was not as strong for the two below-
average participants (Gary and William).

DISCUSSION

This study compared the effects of invented
spelling to direct instruction on children's spelling
and writing. Although there are limitations to the
generalizability of these results (discussed below),
the findings document different benefits for each
approach. First, the results lend preliminary support
to the daims made by proponents of invented spell-
ing that the approach engenders greater enjoyment
of writing activities and higher expressive quality
in written work than does direct instruction. In
contrast, weekly accuracy on targeted words was
consistently higher during direct instruction than
during invented spelling.

The observed average difference in quality rat-
ings was minimal (approximately 1 point); how-
ever, it is noteworthy that 92% of all writing sam-
ples from the invented spelling condition were rated
more highly than those from the direct instruction
condition. In addition, the limited range in possible
quality ratings (1 to 5) may have restricted the
magnitude of rating differences across conditions.
Despite these limitations, the differences in writing
quality and preference ratings may be attributed to
the opportunities for engaging in writing activities
and reinforcement contingencies that differed be-
tween the two approaches. During direct instruc-
tion, children had few, if any, opportunities for
creative writing at the writing center. During in-
vented spelling, children engaged exclusively in cre-
ative writing, and their writing was consistently
reinforced. The experimenter observed that children
responded negatively (e.g., verbal complaints) dur-
ing direct instruction when they misspelled a word
and were required to rewrite it, and they responded
positively when they avoided the error-correction
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and practice procedure by spelling the word cor-
rectly. In effect, all invented spellings (accurate as
well as inaccurate) were reinforced during invented
spelling, whereas inaccurate spellings were punished
during direct instruction. This procedural difference
may have led to a difference in preference ratings
among students.
The effectiveness of each approach was gauged,

in part, by students' accuracy in spelling each week's
list of six words. In this case, as noted earlier, there
is a dear advantage to direct instruction. It is in-
teresting to note the absence of any apparent spil-
lover effect from direct instruction to invented spell-
ing phases. Children did not show any generalization
of the study steps implemented during direct in-
struction (look-cover-write-check) to their learn-
ing of the targeted words during invented spelling.
This is not altogether surprising. As part of the
invented spelling approach, children were prompt-
ed to write words on the basis of the sounds they
detected within each word, rather than the correct
spelling (which was posted nearby). William, who
received the direct instruction phase first, exhibited
some reluctance to invent spellings during the first
2 weeks of invented spelling when asked to do so.
He frequently requested help in spelling nontar-
geted words or produced a correct targeted word
by copying from the posted list. His discomfort
appeared to abate as the experimenter praised and
encouraged his invented spellings.

Spelling accuracy on nontargeted words did not
parallel the results for the targeted words. As shown
in Table 1, children's spelling accuracy in the 10-
min writing samples during invented spelling was
equal to or slightly better than the accuracy in
writing samples produced during direct instruction.
At the same time, the invented spelling writing
samples were rated more highly in content and ideas
for 3 children, suggesting that, contrary to frequent
criticisms of invented spelling, accuracy was not
minimized in favor of more expressive quality in
writing.
One plausible explanation for higher accuracy

on nontargeted words is that each child appeared
to have a repertoire of words in his writing vocab-
ulary that were repeated frequently during all three

weekly writing sessions of the invented spelling
condition. For example, the theme for 1 week was
birds. Although not on the list of targeted words,
1 child produced the word worm during each of
his three weekly writing periods and again in his
end-of-week writing sample. Invented spelling al-
lowed him to attempt to spell the word worm three
times and to see the correct spelling modeled by
the experimenter after each attempt prior to the
final writing sample. Inherent in invented spelling
is this component of repeated opportunities to gen-
erate words and to view correct models. It appears
that frequent opportunities to apply orthographic
knowledge by generating invented spellings (correct
or incorrect), even without directed word study and
practice, had a positive effect on overall spelling
accuracy. In fact, the percentage of targeted words
spelled correctly was similar to the percentage of
nontargeted words spelled correctly during the in-
vented spelling condition for all participants (see
Table 1 and Figure 1). In contrast, during direct
instruction, the percentage of nontargeted words
spelled correctly was lower than the high percentage
ofaccurate spellings oftargeted words. These results
suggest that one of the major objections to invented
spelling, that students may learn incorrect spellings
if there is no direct instruction in how to spell words
correctly, may not hold true, at least among be-
ginning writers (Armington, 1984). An alternative
or additional explanation for the higher accuracy
on nontargeted words during invented spelling is
that the response that is reinforced (i.e., ortho-
graphic problem solving) is more generalizable to
spelling other words than is the response reinforced
during direct instruction (i.e., accurate production
of letter sequences from memory).

There are several factors that may affect the
validity of these findings. First, the second-grade
dassroom in which the study was conducted in-
corporated an integrated language approach as part
of its regular instruction for developing basic read-
ing and writing skills. This orientation is more
consistent with invented spelling than with direct
instruction. Thus, the observed benefits of invented
spelling may be linked to broader positive outcomes
stemming from the overall instructional approach
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adopted in the dassroom. Although the instruc-
tional-setting variables were consistent across all
participants and phases, the benefits may have been
maximized for invented spelling because of its sim-
ilarity to the integrated language orientation. A
second limitation lies in the absence of spontaneous
writing practice during direct instruction. Struc-
tured word study and practice replaced invented
spelling and writing activities during this condition.
It is possible that the higher quality ratings during
invented spelling were functionally linked to more
practice and higher engagement in writing activities
rather than the reinforcement of children's writing
content and invented spellings of words.

Another potential limitation stems from the use
of the crossover design. Although the design at-
tempted to control for sequence effects by coun-
terbalancing replications, the integrity and inde-
pendence of the two conditions may have been
compromised, thus minimizing the observed dif-
ferences in effects. For example, the improvement
in quality-of-writing ratings over time for 2 par-
ticipants (irrespective of treatment condition) sug-
gests that the emphasis on writing during invented
spelling may have carried over to the direct instruc-
tion condition. Finally, there are limits to the gen-
eralizability of the results given the limited number
of participants, the relatively short intervention pe-
riod for each treatment phase, and the focus on
one grade level. The use of second-grade students
may be especially problematic. Many of the goals
of invented spelling, particularly those related to
student control and motivation, are more salient
among older students. Likewise, one objection to
invented spelling, that children will learn that ac-
curacy is not essential in spelling, is potentially
stronger for older students than for second-grade
students (Yule, 1986).

It may be that a combination ofboth approaches,
invented spelling paired with systematic error cor-
rection and practice of misspelled words, will yield
the greatest benefits for beginning spellers. As Doyle
(1983) suggests, although students are naturally
inventive in their spelling, teachers may need to
provide additional task-specific or word-specific in-
struction, especially for low-achieving students. Re-

inforcement of invented spelling may need to be
paired with direct teaching of basic spelling skills
to facilitate both mastery of these skills (as dem-
onstrated in this study) and the acquisition of or-
thographic knowledge and rules. Future research
should continue to investigate the dassroom ap-
plication of invented spelling and direct instruction,
particularly with entire classes of students, and to
evaluate systematically the separate and combined
effectiveness of both approaches.
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